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(54) \sm<r>&m -iyw^j mb®£h 



(57) mm] 

cDiiiSVM' >9 s?* ?/ MEH:£*gH-So 

1^7 0 0j:(9EK <*+y:/) SrD> i^v^ilO 
^1E®«|^7 O Ofc:faa»5JIH«*««rVl» BK^» 
2 O *S|S»«E#: 7 0 01^5 ^JS^Sr V 2 , GftiE 
#:^*f-r5yX/K7)^5feaE3$SS:VS (m/s) % / 

x/w t is® t <offi*f jfesiE^r^ ft 5 ^-r >- 9 m K 

4i'9ffilc£r>]&f8,£jiZ h'y h ©SSr^rtt^K 1 s 
K 2 i Lfcit-g-lC, L> (K1+K2) tL> 

{ (D/V2) - (D/Vl) } VS OlttSr. (K 1 
+ K2) / 2 J: L- (K1+K2) /2<fc 

9 4>/hS <-*-&. 
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( 2 ) 

/ 

-Y ^ t BH WoflaBtf^tbiS 2 0 p 1 £IT-?fc 

Ky h-^Sr^tu^Kl, K2iLfcit, L 
> (K1+K2) iL, ItneSH V^****tfc5tefTL 
■C"lrt#*tLfcSWS=t-f (K1+K2) /2<fc 

L- (K1+K2) /2 it) t>/jN$V^fi 20 

t>&mti*±iz. h'vbt Lxm^-r^^f y mb 

1 Ky h<D^^[cMVX^ «^/w^'fa#t, 0E4t 

jw-^/i^ft -§-t- <t o ri«*t $ ^wt^r mtmw. / x/w 30 

©-g-fBS 2 0 p 1 «TT?fc t) , 
?V^y 

[»#«4] 1 Ks* h©PP#s#^*rLT, lffllBftft 
y JSasftffiEy X/vfrbMfr&fftK.*:^ isfffico— 
RJ*Pi-St.©-CfcoT, «rlBi«W^^X«-§-tt, SfJlET 

WfBJ#^fig^e>^«isrg^fi8^ 

J^S-ttS'-Vi'.xlfSr^rU tirlBttAP^/v;* 
/Wy.ifl;$s»3:<3f0. 3T~0. 5TT?ife*), *»o, ttrlB»l 
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(P 2001-322272 A) 

2 

k> 94 % ^^t<Dmm^mto. 3t~o. 5 m 

1 ~ 3 <OV^H*»tcfE«6©-f ^y S** y ME®3£«. 
[W#«5] liWB^v^aiwijlJWiMESrVl (m/ 

S ) , m^wM^fmvm&mmzv 2 (m/ s ) . mr 

fEyXAifl}ffifE®j!£#i:©gg8i?§TD (m) , HtflEfE» 
Off KiSTf 5 , MIB-T >- y «4^S<D*B*j-7£tt5i« £ V 
S (m/s) bVtcW>&^ 

V1I44. 5~9. 0 (m/s) CDf6fflF*3t?fc 9 , 
TIES; { (D/V2) - (D/Vl) } VS coffin 
(K1+K2) /2J:nict<, L— (K1+K2) 
/ 2 £ 9 h v x r t ^ t -f 5 2 fE^<0-f V 
ME^So 

[^*«6] M1E { (D/V2) - (D/Vl) } V 
S <omK »5ffL/2-efc5itS-it#gS:i:-r-5if^« 

5 (ClE*©^ -^1 •>» ME^«„ 

[0 0 0 1 1 
[0 0 0 2] 

CO^?/ b 6 O OSrdr-Y y yi^l 0 OlC^ttb, 

IE^#:7 0 0 t W{-jfeac-r-5t.©/5Sfc^ 0 

1 0 0 fitf'f bV<— 110, 1 2 0 (C^. 74 K^iftBI 
IB^J$$^ ^— ^ 3 7K£oXmW)£*lZ>'</l'hl 
4 0fiJ;9^©^ K/^WBotM#t§ft5o * 
t y 7 1 0 0 F600 {c^-T^ 

-Y^^srjR^ufc^v^ 1 5 o&m&i.*im\cmM£ti 

So IEfig:!!«#:7 0 0»*. 1 6 0, 1 7 0JCJ; 

oX, aj, Kas ? h 6 0 0<D7fe&jj$UZ.¥-ft\Zi%ft£ 

[0 0 0 3] ^^Ka-iyheOOtLt^ Y^^IK 

So #MP3 6 3-2 4 7 0 5 1 *^f*K:«S*t 

[00 04] W©WBHftH 1 0 {^-f-. —y K 

cx=y h 6 0 0\i. r©HffiO»ffiff**l«lK«W6Jttl 

6 1 5 bt:W*6 1 7«ri*^-C«»:BWLfcT^^a3i 
— ^S«6 0 1i: > Xw— N 6 0 2*>6>** 0 ^ 
©HIM 6 1 7«, -(IiJS©ii5$^^3:tci5»^(R]^fii 

(^PPPl, P2) $^fcT^6 1 l*5<t05JhgC^6 
0 9t*^^TV^ o #-< >?ffi&6 1 3CO— 
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*-^K (S^LftV) i^SLTV^. £W6 15© 

BMnsmrv^a. #«S6 1 7<Dm®mKtemM6 1 

9, 6 2 l^JR^t LTtSlT^tvCV^o AttWfc 
«^^j?«tBS6 1.3fti]©fliJM6 1 7(dhfcfltB&l*3«$6 1 
9&mft>tl. 3:T©»tB&F*9«;1£6 1 9 teS±t&£*tT^ 
•5. 1 5m<OMM6 1 7(c|iSKrtffi®6 2 1 # 

u»te>nTv^. m— <o&ffl6 i 5rt-egt^-f s^iwrt 

[0 0 0 5] ^LT, ^>-^ffiBS6 1 3Sr*^A/T?^i- 

ijcioT, «!iM6 i 7 755-rv^isftK6 i 3 ©^«&*t 

*-fJ;5ic^^^^B&6 1 3 b ^rlgti-f-S £ 

-c©«ebsi*isi£6 i 9*mm\.tz.vm-?&<<^?ffi®G 

1 3 b^^-Cg»Si-SSWttffi6 2 1 c, dlc«JlE 
(V) SrTODi-St, {|iJ^6 1 7 c, dK^fii;!? ft i B 
£i"3:fcE5E;#ft©tt#;$s?g£U «l6 17c, d© 
±m$*.TJi t TU&*:in, j ein,'{>?ffi966 1 3 b©^«§r 20 

/P6 1 8 b#ia§r-g-tf-^^^^B&6 1 3brtOffi^S 

aewsiHTjettiww-s. -rst, ^©ra, ?>-?i 

50 (Ell 2) ;fr>£>ia^LftV^ — /WKSr4:*5oT 

[0 0 0 6] ft*5, _hiS>tiie«INfMT«-f >?m&6 
1 3 ^©ffi^iSt;^ ^>^«Stl&6 1 3»^^lR](cefil 
^5©K i &gftB#IW-C;fc»K ^^gfte&6 1 3©S£L 
ir©-0^j!EBS6 1 3ftgB©-f ^^©^adJ; 30 
9T = L/ai^5„ ff*>i£©^BSlffclc < fc.5i > ± 

6 1 SftWJE^igifteU E©JE^(C^C^^, i©:? 

$ ^?\c-ett>nxQmmm 6 2 1 c , d icewip^t 

V^SSJESrO (V) KM-To 
[0 0 0 7] -T 5 t , (1)^ 617c, d 25^tiJ<7>:t*f£ 
(010) KM?>> ^^(^JE^asiPTck^S. 

tfrfSIEt^Cfcff^i:, 1IIM6 17c, d*s^tff 
©til:M5 r t K <fc 9 Jg£ LfcjEA t t^P 
*U it«WSiV'>ffi^j*W^^«EB&6 1 3 bO//;W6 1 40 
8 bftao^lctCT, ^V^«*VX/W6 1 8 b*> 

[0 0 0 8] ift&£*t*>f i^Jffitt, ^+(d2 
[0 0 0 9] ±lE©ttBE©EMPtf>ib®££0 (V) (CM 



4§-g\ X. fcf ft 5 ^ < i& V ^®JE "ClBtb L V Id « ± 
|E©llffi©Bl*P^e>SJES-0 (V) tdMi"*-?©^ 
me^-iSe»i*IHITK:-gcS*5*>, 4>ft<it>(S 

[0 0 10] 

[?li«LJ: 5 t-T-SMffl] r©W©^s/ K 

KnsMt-rsw >^«©#as-ft s-<< < l^v^^ 

3 1 # Mi- r J: -e. -f > ? m Sr/J^fci" 5 ft if ©ffiiga* ft 
[ooii] La>u "t^^nfe-o-^JKii, jb*, Ji 

[0 0 12] ±MUfcraj@^Sr»«:-r6fci?) 
{cft$ttfct©-Cfct)> |B^#:±»c$4x5 Ky h<£>® 

[0 0 13] 

*h<fcs bftd- (t>mmmfr±^ Ky f t LT^-t-s-r > 

Ky h i: VXMf&ZfrZX 5 tc, ItflEy X/wt|E»jK#: 
m<0-B-m^ 2 0 p 1 (trn y h/v) WTtfe5i t Sr 

[ooi4]rco«t5(-> 1 

b KoyT') t*S, #:||(D'g-ttSr2 0 

b-Cj»KLT?g^jFtuSfc«>. 1 Ky h§~^"©®^5 
/h $ < ft 0 tt#Jg«M&g-CS , ^Kft if ©»WKPP*Sr 

[0015] 2 ^is«©^?gi*, mazm. 1 tcis« 
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( 4 ) 

5 

f$.£tlZ> Ky KOftStjl^tlKl, K2ilfctt, 
L> (K1+K2) iU >?ffi&Z:tUc!fcn 
L-C*»S*tfct(nE*>f >^«*»6> (K1+K2) /2 
<t*)fc^#<, L- (K1+K2) /2<fc •) VhSVMfc 

[0 0 16] »*^3»ii|E«5<D56WW:, -Y ^ tf*5fc*£ 

tan*., -offfi&s x^xvmMi^ myx^t^m 

m-r^^j' MES^StdfeV^-C, 1 Ky 1-©EP 

*Hfc#LT; Mt^^w*.*, mm*'**'**** 

lSW$^^±-f v^^iSH ^^Mo^a^-a-ti-d^ 2 0 

[0 0 17] rcD«t5^. W^/«fiflciot»|« 
^^^©-^ft^^iffig&ftKSItMbT, 
-f^^jgds^ Ks> h*>e>ltttt-r Ks» h£r 

fe, 1 Ky MH/c *> <PBg«fl*/h3 < ^ 9i|a^§r@MT? 30 

[0018] if {i|E«(D5S|gii, W*^ 1 — 3 © 

*fLT, WlEBftW/^^ft^-i:, ^"ftt^/v* «fc 
t) >S *f St^fc-Y f*»a*IMBy' X/i^kgtHSii&K:^© 
-f v « ©-SB ft «fTfS-f v * «EKf*9 5 1 # Mi-fc «>©# 

WIST^^a^-^^^PtcJ: 9, ftrfE^f 

/^^.'ft-^-tt^ ^/W^ffidMai^O. 3T~0. 5TTfc 
XiBtlr<DjLlb±&9?'( 5 ^^©B^fBMasjttfO. 3 

t~o. 5t-c&»k tPlEitW^/^m-^ttnls 

8iT?t. SHEW"?* 3. 

[0 0 19] tt^5tcia«©5SK(*. m*«2K:flatt 50 



#PB 2001-322272 
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©fflUSlc^-c, Mfla^-fv* vi (m 

/s) , l!tnEBH^^*«>"!***3t*SrV2 (m/s) . 
t(I12yX/WtMfaiS@j«#:i:<DEgg|ftD (m) % t&IEfE 

VS (m/s) t Lfc»-g-(C, V1I44. 5~9. 0 

(m/s) <D®Hrt-efc9> ^oTSSS: { (D/V2) 
- (D/Vl) } VS ©ftt^, (K1+K2) /2& 
L- (K1+K2) /2 £V h*£^Zb 

zombis, 

[0020] <o?m<z>m*tmm. mw-t 

[0 0 2 1] £J*L<«:, ±SB*<DffidSfaffL/ 

[0 0 2 2] 

•>» h<D«^«, _hj$bfciiii o~mi 2K^-rh<okm 

[00 2 3] Jfc^s' Ka-— y h 6 0 0 ©AttWfc^J-fe© 
— ^!)ft34-^.5c -Y ^^^BS6 1 3©fSL*S6. 0mm 

26dm, ■< >?m&6 1 3fflll<7?^4 0 n m. 
7 5m mrfc5„ Lfc^y?©2 St^i- 

*5Ct-5^^J**?)2mP a • s. WAti3 0mN/m 
-efcSc r<C"f i^SEI&6 1 3f^C0-f ^^ft-iSitSW 
iia tJifSL t<DJtL/a (=T){*9. 0 » s e c t? 

[0024] il(±20p 1 KT©«/J^fll**&fciai 

*f-r s fc*coigii)^^-r 0 n i tc* bfc^ib^^ i 

I*, 2 0 p 1 HT©W^Y ^^Mft^t-'itiW-rSfci* 

[0025] *m&<»m&<n>wm®Lm-s.. -y >^mst« 

JH-rsfc*©^/^^. 1 ^W^/v-^ l |:io-c 

1 3rt{d?|#MbT, -Yv^^aiSr/hS<-t-5fe«>(0 

(flffifB) J4E (V) (MZ-Ytl 5"C-C1 7 (V) ) 
$>5„ It^/W^. KDliWa te, -Y ^^^fi&6 1 31*3© 
ffi^«©^-»e»«P|H]T|c-»L, -r**p*>9. 0y s 
e c -eS>3 0 JRJS/J^-fb^VW^ 2 ©iWc ht>< ^^«fESS 
6 1 3F*3©JE^/JK©>i-5ie*^raT©0. 3~0. 5« 
fc— ffcb, i"^:*p*>2. 7~4. 5Mecffc5. * 
fc, *&&s<;V7, l t*jar/j^b/-?/^ 2 ©WRSWb 
■Y >-i?^eS6 1 3rt©/£^JiK©>t)te«^FMT©0. 3 
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7 

~0. 5fg(C— ifcU 1-^*3*>2. 7~4. 5 *z sec 
[0 0 2 6] r^ib<Di?-r 5 ^CD5SjE®B<SrJfc«>5fc 
W^/WX 1 ©iflWa SrW >-^iSlESS6 1 3 rtCO£E^)g[©>i- 

5te«B#H t te-R-t- s ain l fc * * , «*/mmis 

s^fV* 2 <D(|SWc t , "ffiW'VV-;* 1 iaHB/hSHb^;* 
2©MPiWb tSr^-tv-?^ ^^^Jftg§6 1 3rt»JE* 

«©-H-ae»i*iB'T«3o. i~o. 8fs*-ro. lfflf^ij 

t v SHE = 1 7 V. 15kHz X^WBSSSh 

[0 0 2 7] i ttP/J^Kt^^2 0«W 

c t , v&ta^/vx i i aas/j%s»fl:>'-<^ 2 cd ww b <d ^ 

©0. 3~0. 5f&<D$6B(cK^-rS i^lCBf&hrS 20 

[00 2 8] ^©I0i!j&7M SrffiV^7t^(-(*. 

±^^Mi@M^M©»fttt3£Kmi> JilE^/^ti 
\Z& <0$£fc-t -52*, 2. 0~3. 5 (m/s) 

fc. -f^fi8©{fcf|[»£, i'fv^i o p l, skv 
[00 2 9] 3 SrJBwr , flBfttt^Ji-?J&ttJB«' 

5 **Kf?*««*^©aa*BJ*-ei4, tit i£T© 

i5kHz, mmm&m.* 1200dpi ( y/<{ 
y b zw^-rzmtiim* 3 k h z kt, -rttt>^> 1 o© 

Ks> h©W^^fc3i&©l^^*-eK4 Yv b 40 

[0 0 3 0] IU3(c^-ri Ky hfei:, 2 Ks> hfeirV' 
5 ©IS. 3kHz ICT . 24 0dpi ©PP3=fl?|fe£-C*S 
ffiK»UT**lRllc^y Y=*--y b frM&lstcM&<Dm 
WfZ Yy hcolBttSr^brv^crfc^d^ 
15kHz lit 1200dpi ©l^^&aE-ef^-rS 
ttlw 1 OO K y h & 5 1 0toPP*#^i 

XKA Yy bftfotrZ.k HOCTNibSo ^H-f^iS 

iz£^xmm±izmf8 l zn,z> Yy b&*<oYy b 1 
is m-<(>'?miz£ixmm±w&i8.£tiz> Yy b&v 50 
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5»mm&, tf7>f bK5'h2 1lt JEP3ffl^©jte 
{CUT 2 5 (imggl^i5rt*S^otV^ 0 

[0031] 113 (a) y>fVK?Hlitf? 
-f b h 2 1 t«LTLSV\ lo©i;f* Yy 

b frMfc S tuT V x £ <t 5 1- ft x. 5 *»tSi Sr*-fH T?*> t) . 
pt^vKy Ml tt77-f h Ky h2 l©*-*ve;ft,© 
+'E>M©re«!» 3 0 ju m*^CD t $ K , 

[0032] ID3 (b) ^yKyHl 

<{bYyb2i ttmm^mtt &<o*>.t>m<Dmm&3 

0~100^m) s b Yy b 2 1 ^2oO 

[0 0 3 3] EI3 (c) ^-f VKy h 1 1 iff? 
*f h Hy h 2 1 0^ax-e^<Dtp^ra<DSgRI^ 70#mSr 

[00 34] t) , mfe&ftl^fflfc&X'^ *»o^y K 
^=?h600 cDlEg,^ 7 0 0 tC*hr-31f;t£<E>^3£S$ 
«-CPP^bfct#<D^^^Ks/ M ira©E§|»^L, p< 
'fVKj/ bt^T^^f b Yy h<D@Sr*^ttKl. K 
2tLfeiJ 1 L> (K1+K2) iL, »H>-^M* S 
Zth[Z.!?c;ftVXmM£tlfr±'C>'?mfat> (Kl+K 
2) /2«t«? t>^:^<, L- (K1+K2) /2iH 

v^M*>^js{rL/2o^«{c»^-rs i 5 

[0 0 3 5] Ji^Lfci MVKy Ml h^T 
?s{bYyb2 1b&mftm<D'J>tl:^m3 (b) ©J; 5 

[0 0 3 6] -r^^jK^iS^i-^yX/ve 1 8 b&.m& 

flC7 0 0i©ii (^rY >7 P ) D (m) , Y=>-—y 
F600 OfS®!!K#: 7 0 0 {Z-tt-f Z>*BMM : &&&& V S 
(m/s) . i^^Ml 0^1E®|«fr7 0 0(C(b]^5 

mmmm&vi ( m / s ) . 20^15®^ 

7 0 0t-fRl^5^)S«^V2 (m/s) ir-TS. 

®!^#:7 0 0lC*fLTffi*fjfeS)**VS (m/s) 
LTV^ 0 rjlf.^?., SSfiij«{*:7 0 0±(d^^ 
tu^^-f ypy Ml h Ky h2 l©^blB 

[00 3 7] { (D/V2) - (D/Vl) ) VS^CD 
W-JM***s, WIS (Kl+K 2) /2iH^<A>o 
L- (Kl+K 2) /2 J: •? t>/h$V^d\ S*L<tm 
ISL/2 -rfcixli. «SGR«©^*vxA#ft8i*«st*51-r 
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9 

[0038] 15^1 i 

12 (m) , ^^11 0<D|a»«C^7 0 0^rRl^5 
JK»itSV 1 fc»H^^«2 0(OSE«jft#7 0 OK[rI*» 

5«S3gS«rV2©3fcflaW2. 5 (m/s) 
^KoV^, >f y ^ 6 0 0 OGMI^ 7 0 0 K 
*hrS4B#*3S3S«V S (m/s) ii^f^ilO* 
IB«WE#7 0 0KiSjd»5?R»*«Vl (m/s) ir £^ 

1MB (K1+K2) /2«t9t>*#<^oL- 
(K1+K2) /2 J: t) t>/>§V s $SHrt(CAoTV^S t 

ihr^/^co^/^in, anemic <fcoT=*v hp- /v-e# 

So 

[0 0 3 91 ^^»10©1BWH*:7 0 0 

fcfaa»5*»S*Vl (m/s) #4. 5 (m/s) £1 
±-efcv*jfrfrtt. ^y^«10fe§VMj:BiK^S2 20 
03*, Jt«*iB^rT»«K|B*fflE#7 0 0*'T?»r* 

7 0 0\Cfafr5ffi$m&V 1 (m/s) #9. 0 (m/ 

[0 0 4 0] K_L#iiLfcJ:5«^ ^WcW2 0 
4. 5-9. 0 (m/s) <D«5B£U ^offl±(^ 

[00 4 1] #c*c, WB© ± 5 tt*WM»i-6&»«> 
[004 2] H 6 14, IB»^S<0®^»«j*Sr^-r^p 
^03^^4 1, ROM4 2, RAM4 3M 
^/W^SrtT5fcft^/^/vi 4, GftttftlR 

*s 8 tntta fefeo^^BBHUs 5. ^ 

[0 0 4 3] K^=-y h6 0 0l±)Btt!eU&2 UCJ; 
oTWftStU KttiliH&2 l{4$iJWleIK2 2(Cj;oT$iJ 
t»£*t5o HI Otc^bfcJ; 

h6 0 0O^^M6 1 3rtKKItfe*tfc#« 
ffi6 1 9\Zm®®9&2 llcSBRSKTV^o 0»lH]gS2 
114, *J«[H3g&2 2(D$Jj^(Ct ^<5V^T, #«co^/^ 
«#*ftj*LT#»B6 1 9tcEWtJPlh6 0 

[0 0 4 4] 7/f^anytW4 1 £ROM4 2. 50 
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RAM 4 3 x 9mm»2 2ti±. 7KU^2 3feJ: 
^tW4 1H ROM4 2fcf»B*Silfc^P^ 

[0 0 4 5] fgtf»®*&2 2tt^-h7WtJ:otirt 
S*u RP**>f 5 ^«»TS*JJ:tWW*«*RSKb 
fcfl*V\ -Y^— 2 SfclBttSih/TV^SMifcT*— 

tfe^f-^DATA, -tOft^X— ^DATAt 
W**ny*CLK«r£j«U 1WEH* 2 1 

s e »j»iaK2 2tt. ^yt;i/3yfa^-?2 

*2 7Sr^LT^ai$ttT< SBftf- >f* — *J 
2 5tcietS$^£ 0 ^:UT, f&JtWlHjjfc 2 2 te, 

v/r^nny^^41^f5o **3, #ft*D 
ATA, TCK, STB, CLKi4, KWBK'2 1 2!ffJ 
WIUK2 2^Sr^-r5^-^^>5r-^/V2 8^Lt 

[0 04 6] El 7 (4, RttglK 2 1 <Dfonm&&7f:'to 
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An ink jet recording apparatus with a high-resolution and high-quality printout produced by satisfying X> 
(K1+K2) and by setting a value obtained by an equation {(D/V2)-DA/1)}xVS to more than (K1+K2)/2 and 
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droplet ejected toward the recording medium, L is a center-to-center distance between adjacent dots 
formed by two main droplets, K1 is a diameter of a dot formed by the main droplet, and K2 is a 
diameter of a dot formed by the satellite droplet 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To achieve ink jet recording with high printing 
quality by a method wherein an area of a dot formed by a main drop and a 
satellite-drop on a recording medium is reduced and graininess in a high 
quality printed image such as a photo is reduced. 

SOLUTION: When D represents a distance (gap) between a nozzle 618 for 
ejecting ink drops and a recording medium 700, V1 represents a flying 
speed of a main ink drop 10 flying toward the recording medium 700, V2 
represents a flying speed of a sub-ink drop 20 flying toward the recording 
medium 700, VS (m/s) represents a relative speed of a nozzle with respect 
to the recording medium 700, L represents a pitch between dots formed by 
the main ink drops in a relative scanning direction of the nozzle with 
respect to the recording medium and K1 and K2 respectively represent the 
diameters of the dots formed by the main ink drop and the sub-ink drop, an 
expression of LXK1+K2) is satisfied and a value of {(D/V2MD/V1)) VS is 
greater than a value of (K1+K2)/2 and smaller than a value of L-(K1+K2)/2. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A pressure is applied to ink by impressing an injection pulse signal to an actuator for changing capacity of ink 
passage where it filled up with ink. In an ink jet recording device formed as a dot on a record medium while injecting an 
ink drop from a nozzle and carrying out the relative scan of this nozzle and the record medium So that the main ink drop 
continuously injected by said actuator by said one injection pulse signal and a subink drop may be formed as a separate 
dot on said record medium An ink jet recording device which carries out the relative scan of said nozzle and record 
medium, and is characterized by the sum total of volume of said main ink drop and a subink drop being 20 or less pis. 
[Claim 2] When a pitch between dots formed of said main ink drop in a relative scanning direction of said nozzle and 
record medium is set to L and a path of a dot formed of said main ink drop and a subink drop is set to Kl and K2, 
respectively, An ink jet recording device according to claim 1 characterized by considering as L> (K1+K2), and 
carrying out said relative scan so that it may be larger than said main ink drop by which said subink drop was injected 
by preceding with it to (K1+K2) / 2 and a location smaller than L- (K1+K2) / 2 may be reached. 
[Claim 3] A pressure is applied to ink by impressing an injection pulse signal to an actuator for changing capacity of ink 
passage where it filled up with ink. In an ink jet recording device formed as a dot on a record medium while injecting an 
ink drop from a nozzle and carrying out the relative scan of this nozzle and the record medium An injection pulse signal 
and an addition pulse signal for pulling back a part of the ink drop in said ink passage, before an ink drop injected by 
this injection pulse signal separates from said nozzle are impressed to a printing instruction of 1 dot. The sum total of 
volume of the main ink drop continuously injected by it and a subink drop is 20 or less pis. Moreover, an ink jet 
recording device characterized by carrying out the relative scan of said nozzle and record medium so that said subink 
drop may separate from a dot by said main ink drop and may form a dot on said record medium. 
[Claim 4] It is what impresses said injection pulse signal and an addition pulse signal for pulling back a part of the ink 
drop in said ink passage before an ink drop injected by this injection pulse signal separates from said nozzle to a printing 
instruction of 1 dot. Said injection pulse signal By impression to said actuator, increase capacity of said ink passage and 
a pressure wave is generated in this ink passage. It has pulse width which decreases capacity in the natural condition 
from said increase condition after the passage of time which is mostly in agreement with time amount T to which a 
pressure wave carries out the one-way propagation of the inside of said ink passage mostly. Said addition pulse signal 
Pulse width is 0.3T-0.5T mostly, and time difference of falling of said injection pulse signal and standup timing of an 
addition pulse signal is 0.3T-0.5T mostly. And an ink jet recording device according to claim 1 to 3 with which peak 
value of said injection pulse signal and said addition pulse signal is characterized by the respectively same thing. 
[Claim 5] Jet velocity of VI (m/s) and said subink drop for jet velocity of said main ink drop V2 (m/s), Receive D (m) 
and said record medium in distance of said nozzle and said record medium. When a relative scan speed of said ink fuel 
injection equipment is set to VS (m/s) VI is within the limits of 4.5-9.0 (m/s), and is the following type {(D/V2) - 
(D/Vl)} VS. An ink jet recording device according to claim 2 characterized by a value being larger than (K1+K2) / 2, 
and being smaller than L- (Kl +K2) 12. 

[Claim 6] The above VS {(D/V2) - (D/Vl)} An ink jet recording device according to claim 5 with which a value is 
characterized by being about L/2. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the recording device by the ink jet method. 
[0002] 

[Description of the Prior Art] From the former, as a recording device of an ink jet method, as shown in drawin g 12 , the 
head unit 600 of an ink jet method is carried in carriage 100, and there are some which are scanned in parallel with a 
record medium 700. carriage 100 — guide bars 110 and 120 — a slide — it is supported movable and both-way migration 
is carried out along with the guide bar with the belt 140 driven by the motor 37. The tank 150 which held the ink 
supplied to the head unit 600 is carried in carriage 100 removable. With the conveyance rollers 160 and 170, a record 
medium 700 is held in parallel with the scanning direction of the head unit 600, and is conveyed in the scanning 
direction and direction of a right angle. 

[0003] As a head unit 600, the capacity of ink passage is changed, the ink in ink passage is injected as a drop from a 
nozzle at the time of the capacity reduction, and what recorded the alphabetic character, the graphic form, etc. to the 
record medium is known. For example, there is an arm head of the shearing mode type using piezoelectric material as 
shown in JP,63-247051,A. 

[0004] The cross section of the example is shown in drawin g 10 . The head unit 600 serves as the actuator substrate 601 
which arranged two or more ink passage 613 of the shape of a long and slender quirk prolonged in the space thickness 
direction of this drawing, and space 615 into which ink does not go on both sides of the side wall 617 from a cover plate 
602. The side wall 617 consists of the lower wall 61 1 and the up wall 609 by which polarization (arrow heads PI and 
P2) was mutually carried out to hard flow in the height direction of a side wall. At the end of each ink passage 613, it 
had the nozzle 618, and the other end is connected with the manifold (not shown) which supplies ink at it. The edge by 
the side of said manifold of space 615 is closed so that ink may not permeate. The electrode 619,621 is formed in the 
both-sides side of each side wall 617 as a metalization layer. The electrode 619 in passage is specifically formed in the 
side wall 617 by the side of the ink passage 613, and the electrode 619 in all passage is grounded. The electrode 621 in 
space is formed in the side wall 617 by the side of space 615. It is insulated mutually and the electrode 621 in space 
which adjoins in the same space 615 is connected to the control unit which gives an actuator driving signal. 
[0005] And when a control unit impresses voltage to the space electrode 621 of the pair which adjoins across the ink 
passage 613, a side wall 617 carries out piezo-electric thickness skid deformation in the direction which increases the 
capacity of the ink passage 613. for example, as shown in drawin g 1 1 , in driving ink passage 613b If voltage E (V) is 
impressed to space electrode 621c and d which adjoin on both sides of this ink passage 613b where the electrode 619 in 
all passage is grounded The electric field of the direction of arrow head E which intersects perpendicularly with the 
direction of polarization occur on side walls 617c and d, and piezo-electric thickness skid deformation is carried out in 
the direction in which the upper part and the lower part of side wall 61 7c and d increase the capacity of ink passage 
613b, respectively. The pressure in ink passage 613b which includes near nozzle 618b at this time decreases. Only the 
one-way propagation time T in the ink passage 613 of a pressure wave maintains this condition, then, the manifold 
which is not a drawing example from a tank 1 50 ( drawing 12 ) in the meantime — ** — ink is supplied later on. 
[0006] In addition, the above-mentioned one-way propagation time T is time amount which needs the pressure wave in 
the ink passage 613 to spread to the longitudinal direction of the ink passage 613, and it is decided at the acoustic 
velocity a in the inside of length L of the ink passage 613, and the ink of this ink passage 613 interior that it will be 
T=L/a. According to the propagation theory of a pressure wave, if T hours pass since impression of the above- 
mentioned voltage exactly, the pressure in the ink passage 613 will be reversed and it will change to a positive pressure, 
but the voltage currently impressed to space electrode 621c and d according to this timing is returned to 0 (V). 
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[0007] Then, side wall 617c and d are added to the condition before deformation ( drawing 10 ), and a pressure is 
applied to return and ink. Then, the pressure changed to positive [ said ] and the pressure generated when side wall 617c 
and d returned to the condition before deformation are applied, a comparatively high pressure arises into the portion 
near nozzle 618b of ink passage 613b, and an ink drop is injected from nozzle 618b. 

[0008] It separates into two ink drops during flight, and the injected ink drop is usually calling the ink drop which 
reaches the main ink drop (Maine drop) and the back at a record medium in the ink drop which reaches the target 
previously at a record medium the subink drop (satellite drop). 

[0009] If time amount until it returns voltage to 0 (V) from impression of the above-mentioned voltage shifts from said 
one-way propagation time T Since injection is no longer performed at all when energy efficiency falls and it becomes 
about even times of said one-way propagation time T, in order to inject an ink drop Usually, as for time amount when 
you want to make energy efficiency high (for example, when you want to drive on as low voltage as possible), until it 
returns voltage to 0 (V) from impression of the above-mentioned voltage, it is desirable to make it in agreement with 
said one-way propagation time T, or to consider as about odd times at least. 
[0010] 

[Problem(s) to be Solved by the Invention] There is a demand of wanting to make as small as possible conventionally 
volume of the ink drop injected for high-definition printing, such as a photograph, in this kind of head unit 600. 
Therefore, before injecting an ink drop by the injection pulse and injecting an ink drop completely, an additional pulse is 
impressed, and the proposal of miniaturizing an ink drop is made by pulling back some ink in said ink passage. 
[001 1] However, although it usually separated into the Maine drop and the satellite drop during flight as mentioned 
above, when this lapped and reached the target on the record medium, the dot formed with both drops became large, and 
the injected ink drop had a granular feeling too much, and had the problem that quality of high-definition printing, such 
as a photograph, deteriorated. 

[0012] This invention is made in order to solve the trouble mentioned above, it makes small area of the dot carried out 
on a record medium, and aims at a quality of printed character offering a good ink jet recording device by reducing a 
granular feeling at the time of high-definition printing. 
[0013] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose invention according to claim 1 A 
pressure is applied to ink by impressing an injection pulse signal to an actuator for changing capacity of ink passage 
where it filled up with ink. In an ink jet recording device formed as a dot on a record medium while injecting an ink 
drop from a nozzle and carrying out the relative scan of this nozzle and the record medium So that the main ink drop 
continuously injected by said actuator by said one injection pulse signal and a subink drop may be formed as a separate 
dot on said record medium The relative scan of said nozzle and record medium is carried out, and it is characterized by 
the sum total of volume of said main ink drop and a subink drop being below 20pl(s) (pico liter). 
[0014] Thus, since it dissociates as two dots and the main ink drop (Maine drop) continuously injected by one injection 
pulse signal and a subink drop (satellite drop) are formed on a record medium while they set the sum total of volume to 
20 or less pis, area per dot can become small, can reduce a granular feeling, and can carry out high-definition printing of 
a photograph etc. 

[0015] Invention according to claim 2 sets to L a pitch between dots formed of said main ink drop in a relative scanning 
direction of said nozzle and record medium in a configuration according to claim 1 . When a path of a dot formed of said 
main ink drop and a subink drop is set to Kl and K2, respectively, It considers as L> (K1+K2), it is larger than said 
main ink drop by which said subink drop was injected by preceding with it to (K1+K2) / 2, and said relative scan is 
carried out so that a location smaller than L- (K1+K2) / 2 may be reached. Thereby, it dissociates more clearly and two 
dots can reduce a granular feeling further. 

[0016] Invention according to claim 3 applies a pressure to ink by impressing an injection pulse signal to an actuator for 
changing capacity of ink passage where it filled up with ink. In an ink jet recording device formed as a dot on a record 
medium while injecting an ink drop from a nozzle and carrying out the relative scan of this nozzle and the record 
medium An injection pulse signal and an addition pulse signal for pulling back a part of the ink drop in said ink passage, 
before an ink drop injected by this injection pulse signal separates from said nozzle are impressed to a printing 
instruction of 1 dot. The sum total of volume of the main ink drop continuously injected by it and a subink drop is 20 or 
less pis, and it is characterized by carrying out the relative scan of said nozzle and record medium so that said subink 
drop may separate from a dot by said main ink drop and may form a dot on said record medium. 
[0017] An ink drop injected by injection pulse signal thus, by addition pulse signal Pull back a part of ink drop injected 
in ink passage, and the sum total of volume of the main ink drop and a subink drop is set to 20 or less pis. Since the 
relative scan of a nozzle and the record medium is carried out so that a subink drop may separate from a dot by the main 
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ink drop and may form a dot, area per dot can become small, can reduce a granular feeling, and can carry out high- 
definition printing of a photograph etc. 

[0018] Invention according to claim 4 is set in a configuration according to claim 1 to 3. It is what impresses said 
injection pulse signal and an addition pulse signal for pulling back a part of the ink drop in said ink passage before an 
ink drop injected by this injection pulse signal separates from said nozzle to a printing instruction of 1 dot. Said 
injection pulse signal By impression to said actuator, increase capacity of said ink passage and a pressure wave is 
generated in this ink passage. It has pulse width which decreases capacity in the natural condition from said increase 
condition after the passage of time which is mostly in agreement with the time amount T to which a pressure wave 
carries out the one-way propagation of the inside of said ink passage mostly. Said addition pulse signal Pulse width is 
0.3T-0.5T mostly, and time difference of falling of said injection pulse signal and standup timing of an addition pulse 
signal is 0.3T-0.5T mostly. And by the respectively same thing, peak value of said injection pulse signal and said 
addition pulse signal can separate the main ink drop and a subink drop clearly by this volume mostly, and can reduce a 
granular feeling further. 

[0019] Invention according to claim 5 is set in a configuration according to claim 2. Jet velocity of said main ink drop 
VI (m/s), Distance of V2 (m/s), and said nozzle and said record medium for jet velocity of said subink drop D (m), 
When a relative scan speed of said ink fuel injection equipment to said record medium is set to VS (m/s) VI is within 
the limits of 4.5-9.0 (m/s), and is the following type {(D/V2) - (D/Vl)} VS. It is characterized by a value being larger 
than (Kl +K2) / 2, and being smaller than L- (Kl +K2) / 2. 

[0020] Thus, the amount of gaps of a dot by the main ink drop and subink drop can be made [ which has a few granular 
feeling ] the optimal by controlling jet velocity of an ink drop, distance with data medium, a scan speed, etc. 
[0021] Moreover, preferably, it can consider as what has a still fewer granular feeling because a value of the above- 
mentioned formula is about L/2. 
[0022] 

[Embodiment of the Invention] Hereafter, the gestalt of 1 operation of this invention is explained with reference to a 
drawing. Since the configuration of the mechanical portion in the ink jet recording device of the gestalt of this operation 
and the configuration of a head unit are the same as that of what is shown in draw ing 10 mentioned above - drawing,! 2 , 
explanation is omitted. 

[0023] An example of the concrete size of this head unit 600 is described. Length L of the ink passage 613 is 6.0mm. 
For the path by the side of ink drop injection, the path by the side of 26 micrometers and the ink passage 613 is [ 40 
micrometers and the length of the size of a nozzle 618 ] 75 micrometers. Moreover, the viscosity in 25 degrees C of the 
ink with which the experiment was presented is about 2 mPa-s, and surface tension is 30 mN/m. the ratio of the acoustic 
velocity a and Above L in the ink in this ink passage 613 — L/a (=T) was 9.0microsec. 

[0024] Drawin g 1 shows the drive wave for injecting the minute drop of 20 or less pis to stability, the drive wave shown 
in drawin g 1 - 1 is a drive wave for injecting the minute ink drop of 20 or less pis to stability, and the length of the time 
amount over the one-way propagation time T of the pressure wave in the above-mentioned ink passage 613 comes out 
of the attached numeric character comparatively. 

[0025] The drive wave of the gestalt of this operation consists of an injection pulse 1 for injecting an ink drop, and a 
drop miniaturization pulse 2 for pulling back in said ink passage 613, before an ink drop finishes injecting completely 
by this injection pulse 1, and making ink drop volume small, and the peak value (voltage value) of all pulses is E (V) (it 
is 17 (V) at 25 degrees C). The width of face Wa of the injection pulse 1 is 9.0microsec in accordance with the one-way 
propagation time T of the pressure wave in the ink passage 613. The width of face Wc of the drop miniaturization pulse 
2 is 2.7-4.5microsec in accordance with 0.3 to 0.5 times of the one-way propagation time T of the pressure wave in the 
ink passage 613. Moreover, the gap Wb of the injection pulse 1 and the drop miniaturization pulse 2 is also 2.7- 
4.5microsec in accordance with 0.3 to 0.5 times of the one-way propagation time T of the pressure wave in the ink 
passage 613. 

[0026] The result of the experiment which asks for the proper range of such timing and which went to accumulate is 
explained. The table shown in drawing 2 shows the evaluation result when changing the width of face Wc of the drop 
miniaturization pulse 2, and the gap Wb of the injection pulse 1 and the drop miniaturization pulse 2 by unit 0.1 times 
up to 0.1 to 0.8 times of the one-way propagation time T of the pressure wave in the ink passage 613, respectively, 
fixing the width of face Wa of the injection pulse 1 to the value which is in agreement with the one-way propagation 
time T of the pressure wave in the ink passage 613. As the evaluation method, the injection condition when carrying out 
a continuation drive by voltage E=l 7V and 1 5kHz of drive frequencies was observed, when the ink drop of 20 or less 
pis was injected to stability, O and volume increased, when injection became unstable with splash, ** and pulse width 
were too small, the wave was crushed, and the case where injection became unstable was set to X. 
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[0027] From this result, between [ Wb ] the width of face Wc of the drop miniaturization pulse 2, and the injection pulse 

1 and the drop miniaturization pulse 2, both are understood that it injects to stability, when it is set as a 0.3 to 0.5 times 
as many range as the one-way propagation time T of the pressure wave in the ink passage 613. According to the 
experiment, in this range, even if the viscosity of ink fell in connection with the temperature rise in the summer etc., it 
was able to inject to stability. 

[0028] Moreover, when this drive wave 1 was used, although the jet- velocity difference of the main ink drop and a 
subink drop changed with above-mentioned pulse width, they were 2.0-3.5 (m/s). The main ink drops were [ 10pl(s) and 
the subink drop of the volume of an ink drop ] 6pl degrees. 

[0029] Next, arrangement of a dot whose granular feeling decreases on a record medium is explained using drawing 3 . 
In continuation printing on the highest printing frequency which prints a solid field (namely, high density field) on a 
record medium, from the first, dots are connected [ no ], and since it is undistinguishable, a granular feeling is made into 
a problem. In the case that printing frequency is quite lower than the highest printing frequency, a granular feeling is 
made into a problem on a record medium. That is, it will be taken as the case where there is no printing instruction even 
in the next printing instruction by 4 dots that a granular feeling poses [ resolution / 1 5kHz and / record ] a problem in the 
highest printing frequency of a recording device when it is 1200dpi (dots per inch), if there is a printing instruction of 
the dot whose frequency which actually prints a dot is 3kHz or less (one [ i.e. ]). 

[0030] Although the 1st dot shown in drawing 3 and the 2nd dot express arrangement of the dot reached when a head 
unit scans rightward to space in 3kHz in the printing resolution of 240dpi, this is completely the same as resting by 4 
dots even to the next printing instruction, if there is a dot printing instruction, when printing in the printing resolution of 
1200dpi in 1 5kHz. Suppose that the dot formed on space of the Maine dot 1 1 and a subink drop in the dot formed on 
space of the main ink drop is called the satellite dot 21 . the drive wave of the gestalt of this operation — when it prints 
on the coat paper marketed using 1, it turns out that the Maine dot 1 1 is made into the diameter of a perfect circle, and 
about 35 micrometers and the satellite dot 21 are made into the diameter of a perfect circle, and it is set to about 25 
micrometers. 

[003 1] The Maine dot 1 1 and the satellite dot 21 contact, drawing 3 (a) is drawing showing the condition that it seems 
that one big dot is formed, and when the distance of each center to center of the Maine dot 1 1 and the satellite dot 21 is 
less than 30 micrometers, it is generated. 

[0032] The Maine dot 1 1 and the satellite dot 21 leave drawing 3 (b) moderately (the distance of the center to center is 
30-100 micrometers), and the satellite dot 21 is in the condition between two adjoining Maine dots 1 1 of having been 
mostly located in the middle. In this case, a granular feeling is also stopped and high-definition printing of a photograph 
with sufficient repeatability etc. is possible. 

[0033] Drawin g 3 (c) shows the condition when the distance of each center to center of the Maine dot 1 1 and the 
satellite dot 21 exceeds 70 micrometers and contacts the following Maine dot, and the quality of printed character of 
high resolution printing will deteriorate also in this case. 

[0034] That is, when the path of L, the Maine dot, and a satellite dot is set to Kl and K2 for the distance between the 
Maine dots 1 1 when being predetermined printing frequency and printing with the predetermined scan speed to the 
record medium 700 of the head unit 600, respectively, Because consider as L> (K1+K2), and a subink drop is larger 
than (K1+K2) / 2 from the main ink drop injected by preceding with it and reaches a location smaller than L- (K1+K2) / 

2 The Maine dot and a satellite dot separate on a record medium, make dot area small, and can reduce a granular feeling. 
It is made for about L/of subink drops to reach the location of 2 from the main ink drop more desirably. 

[0035] As mentioned above, how to set up the Maine dot 1 1 and the satellite dot 21 like drawin g 3 with few granular 
feelings (b) is explained using d rawin g 4 . 

[0036] Flight speed at which VI (m/s) and the subink drop 20 face the flight speed at which VS (m/s) and the main ink 
drop 10 face the relative scan speed to the distance (gap) (m) D of the nozzle 618 and record medium 700 which inject 
an ink drop, and the record medium 700 of the head unit 600 to a record medium 700 to a record medium 700 is set to 
V2 (m/s). Here, the main ink drop 10 and the subink drop 20 both have the relative scan speed VS (m/s) to the record 
medium 700. From these values, the pitch of the Maine dot 1 1 formed on a record medium 700 and the satellite dot 21 is 
boiled and computed by the following formulas. 

[0037] The count result of {(D/V2) -(D/Vl)} VS ** is more greatly [ than the aforementioned (K1+K2) 12 ] smaller 
than L- (K1+K2) / 2, or if it is about L/2 desirably, little good printing of a granular feeling is realizable. 
[0038] In drawing 5 , the distance (gap) D of the nozzle 618 and record medium 700 which inject an ink drop 0.0012 
(m), About the case where the speed difference of V2 is 2.5 (m/s), the flight speed VI which faces to the record medium 
700 of the main ink drop 10, and the flight speed which faces to the record medium 700 of the subink drop 20 The count 
result at the time of changing the relative scan speed VS to the record medium 700 of the ink fuel injection equipment 
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600 (m/s) and the flight speed VI (m/s) at which the main ink drop 10 faces to a record medium 700 is shown. What is 
necessary will be just to set up the conditions to drive, i.e., the flight speed of an ink drop, a scan speed, distance (gap) 
D, etc. so that the field enclosed with a thick wire may just be going for close to be within larger and limits smaller than 
L- (K1+K2) / 2 than the aforementioned (K1+K2) 12 and it may go into this field among drawing. Flight speed is 
controllable with the pulse width of an injection pulse, voltage, etc. 

[0039] Here, when the flight speed VI (m/s) which faces to the record medium 700 of the main ink drop 10 was not 
more than 4.5 (m/s), the main ink drop 10 or the subink drop 20 had a speed too slow [ to reach stability even to a record 
medium 700 ]. Moreover, when the flight speed VI (m/s) which faces to the record medium 700 of the main ink drop 10 
exceeded 9.0 (m/s), speed was too quick and too stable injection was not obtained with splash. 
[0040] As explained in full detail above, by controlling the pitch of the Maine dot and satellite dot whose doubled 
volume is 20 or less pis and which make flight speed of the main ink drop the range of 4.5-9.0 (m/s), and are formed on 
space in a minute drop in the above-mentioned range, a granular feeling can be lessened and the quality of printed 
character can be improved. 

[0041] Next, the gestalt of 1 operation of the control unit for realizing the above control is explained using drawing 6 . 
[0042] Drawing 6 is the block diagram showing the electric configuration of a recording device. The control system of a 
recording device is equipped with the microcomputer 41 of 1 chip configuration, and ROM42 and RAM43. The 
motorised circuit 16 for driving the motorised circuit 35 for driving the control panel 14 for a user performing directions 
of printing etc. and the record-medium conveyance motor 38 and the motor 37 for a carriage scan which carried the 
head unit etc. is connected to the microcomputer 41 . 

[0043] The head unit 600 is driven by the drive circuit 21, and the drive circuit 21 is controlled by the control circuit 22. 
That is, as shown in drawing 10 , each electrode 619 prepared in each ink passage 613 of the head unit 600 is connected 
to the drive circuit 21. Based on control of a control circuit 22, the drive circuit 21 generates various kinds of pulse 
signals, and impresses them to each electrode 619. 

[0044] The microcomputer 41, and ROM42, RAM43 and a control circuit 22 are connected through the address bus 23 
and the data bus 24. According to the program beforehand memorized by ROM42, a microcomputer 41 generates 
printing timing signal TS and a control signal RS, and transmits them to a control circuit 22. 
[0045] A control circuit 22 is constituted by the gate array, generates transfer clock TCK which synchronizes with 
printing data DAT [ for forming the image data in a record medium based on the image data memorized by image 
memory 25 according to printing timing signal TS and a control signal RS ] A, and its printing data DAT A, strobe 
signal STB, and the printing clock CLK, and transmits them to the drive circuit 21 . Moreover, a control circuit 22 makes 
image memory 25 memorize the image data transmitted through Centronics interface 27 from external instruments, such 
as a personal computer 26. And a control circuit 22 generates the Centronics data receive-interrupt signal WS based on 
the Centronics data transmitted through Centronics interface 27 from an external instrument, and transmits it to a 
microcomputer 41. In addition, each signals DATA, TCK, STB, and CLK are transmitted through the harness cable 28 
which connects the drive circuit 21 and a control circuit 22. 

[0046] Drawing 7 shows the internal configuration of the drive circuit 21 . The drive circuit 21 is equipped with the 
serial-parallel converter 31, the data latch 32, the AND gate 33, and an output circuit 34. The serial-parallel converter 31 
consists of shift registers of the bit length of the ink passage 613 and the same number, inputs printing data DAT A by 
which serial transmission is carried out from a control circuit 22 synchronizing with a transfer clock TCK, and changes 
it into parallel data PDO-PDn. The data latch 32 latches each parallel data PDO-PDn according to the standup of strobe 
signal STB transmitted from a control circuit 22, respectively. The AND gate 33 takes the AND of each parallel data 
PDO-PDn outputted by the data latch 32 and the printing clock CLK transmitted from a control circuit 22, and generates 
the drive data AO- An. Based on it, an output circuit 34 generates a pulse signal and outputs it to the electrode 619 of 
each ink passage 613. 

[0047] The output circuit 34 consists of a charge circuit 182 and a discharge circuit 184, as shown in drawin g 8 . The 
piezoelectric material and the electrodes 619 and 621 of a side wall 617 are expressed by a capacitor 191 and electrodes 
619 and 621 equivalent. The charge circuit 182 consists of resistance R101, R102, R103, R104, and R105 and 
transistors TR101 and TR102. If an ON signal (+5V) is inputted as drive data An, through resistance R101, a transistor 
TR101 will flow and current will flow in the direction of an emitter from the collector of a transistor TR101 through the 
positive power supply 189 to the resistance R103. Therefore, the partial pressure of the voltage concerning the 
resistance R104 and R105 connected to the positive power supply 189 rises, the current which flows at the base of a 
transistor TR102 increases, and between the emitter of a transistor TR102 and a collector flows. The voltage of the 
positive power supplies 189-20 (V) is impressed to the space electrode 621 in space 615 through the collector of a 
transistor TR102 and an emitter, and resistance R120. 
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[0048] The circuit 184 for discharge consists of resistance R106 and R107 and a transistor TR103, and the drive data An 
is inputted through an inverter 181. If the ON signal (+5V) as the reversal signal is inputted, a transistor TR103 flows 
through resistance R106, and an electrode 621 is grounded through resistance R120. Therefore, the charge currently 
impressed to the side wall 617 discharges. 

[0049] it is shown in the above ROM 42 at drawing 9 — as ink fuel-injection-equipment control program storage area 
42A and said drive wave — drive data-point storage area 42B which has memorized the sequence data which generates 1 
and 2 is prepared. A control circuit 22 generates the printing clock signal CLK of constant frequency as mentioned 
above, and outputs the printing data memorized by image memory 25 for every timing of this printing clock signal CLK 
to a head unit. In that case, the drive data point of drawing 1 memorized by drive data-point storage area 42B of ROM is 
read, and a side wall 617 is given. 

[0050] As mentioned above, although the gestalt of operation was explained, this invention is not limited to this. For 
example, **** of the injection pulse which constitutes a drive wave, and a drop miniaturization pulse, a number, 
combination, etc. are freely deformable. 

[0051] It is usable, if it carries out the laminating of the piezoelectric material, and the configuration of generating a 
pressure wave may be used and a pressure wave is generated not only in piezoelectric material but in ink passage 
according to deformation of the direction of a laminating with the gestalt of this operation, although an actuator uses the 
thing of a shearing mode type. 
[0052] 

[Effect of the Invention] According to the ink jet recording device of this invention, as mentioned above, the relative 
scan speed of a nozzle and a record medium, a drive wave, etc. are controlled, and by 20 or less pis, the volume which 
doubled the Maine dot and the satellite dot can lessen a granular feeling, and can improve a quality of printed character 
by forming separately the Maine dot and satellite dot of a minute ink drop in a record medium. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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